Abstracts: Five pyrenocarpous lichen species, Polyblastia cupularis, P. dermatodes, Porina lectissima, Th elidium pertusatii, and Verrucaria umbrinula, are reported for the fi rst time from Bulgaria. All provided descriptions are based on the examined specimens deposited in BP. Description and illustrations of V. bulgarica based on the type material are also provided. T. pertusatii and V. bulgarica known only from few localities worldwide are regarded as rare species. Worldwide distribution, ecological preferences and comments are given for all examined species.
INTRODUCTION
One of the largest collections of lichen-forming fungi from Bulgaria is deposited in the Hungarian Natural History Museum, Budapest (BP). Most of the specimens were collected by the prominent Hungarian lichenologist, Dr Ödön Szatala. He visited Bulgaria fi rst in 1929 and made several fi eld trips to Bulgarian mountains and to the Bulgarian Black Sea coast. Th e collected specimens were revised and published in two papers with more than 400 taxa, of which 5 species and 7 infraspecifi c taxa were new for science (Szatala 1929 (Szatala , 1930 . In 1954 he travelled to Bulgaria again with the aim to collect specimens for a monographic work on Bulgarian lichen-forming mycota. He collected lichen specimens from regions previously not studied by him, like the Pirin Mts, where together with the Bulgarian lichenologist Bozhana Zhelezova they visited the high mountain sites. Unfortunately, he died four years later (in 1958) , and several specimens from Bulgaria are still not determined. Further unidentifi ed Bulgarian material is deposited in BP from a smaller, old collection of Atanas Popnikolov and from recent collections of the second author.
Th e old specimens can provide valuable information not only about the distribution and the variety of lichenized fungi, but can give data also on the changes in the environment during several decades. Th e change in temperature due to global warming might limit the distribution of some amphibious lichens in the genera Th elidium and Verrucaria (Thüs and Schultz 2008) .
Th e fi rst catalogue of lichen-forming fungi of Bulgaria published by Mayrhofer et al. (2005) , was completed with 24 further records of pyrenocarpous lichens (Otte 2005 , Vondrák 2006 , Krzewicka et al. 2007 , Spier et al. 2008 , Shivarov 2013 , Shivarov and Stoykov 2013 . In this article fi ve additional species are reported for the fi rst time from Bulgaria. Th elidium pertusatii and Verrucaria bulgarica are considered as rare lichen-forming fungi based on their worldwide distribution and recent intensive study of this group in Bulgaria.
MATERIAL AND METHODS
Eighty-two specimens of pyrenocarpous lichens deposited in BP have been revised, of which seven are presented in this study as rare species or new records for Bulgaria. Th e measurements and illustrations were made in water except for the measurements of the ascospores in the members of genus Polyblastia, which were made in 10% KOH. Macrophotographs were taken by means of a Windaus Labortechnik D-38678 dissecting microscope equipped with a Canon PowerShot A630 digital camera. Microphotographs were made under Boeco BM-180/T/SP binocular microscope and digital camera HP Photosmart M517. Th e type material of Verrucaria bulgarica was photographed with digital camera Olympus E-450 mounted on Olympus BX-50 and Olympus SZX-9 microscopes.
RESULTS AND DISCUSSION

Polyblastia cupularis
Th allus endolithic to semi-endolithic, continuous, without cracks, whitish to pale grey-brown. Perithecia 300-450 μm in diameter, superfi cial to one-third immersed, the base covered by hyphae and fragments of the substratum, giving dusted appearance. Involucrellum 50-70 μm thick, well developed. Exciple pale brown or dark brown. Asci 8-spored. Ascospores 31-42 × 18-29 μm, ellipsoid to broadly ellipsoid, muriform, colourless. Conidiomata not observed.
Specimen examined: Bulgaria, Pirin Mts, on calcareous rock, alt. 2500 m, leg. A. Popnikolov, (date not indicated, probably 1923-1931) (BP 255).
Ecology and distribution: on calcareous rocks in exposed terrestrial habitats; widespread in alpine e nvironment, rare in lower elevations. Known from Europe, Asia and North America (Swinscow 1971 , Wirth 1995 , Urbanavichus and Andreev 2010 , Orange 2013 .
Taxonomic notes: according to Savić and Tibell (2012) , the specimens of Poly blastia cupularis in North Europe are incorrectly determined, and refer to P. fusco argillacea Anzi, and other related species. P. fuscoargillacea is widely dis tribut ed also on calcareous rocks, but diff ers in having areolate thallus and smaller ascospores.
Th e examined specimen contains also Th elidium incavatum (Nyl.) Mudd, an endolithic lichen species typical for exposed calcareous rocks at high altitude in the Pirin Mts. (Zschacke 1933 , Swinscow 1971 , Orange 2013 .
Polyblastia dermatodes
Taxonomic notes: Polyblastia dermatodes diff ers from Th elidium incavatum only with more transverse and longitudinal septa in ascospores, but this character can be variable even within a single fruit-body. Ascospores of all the examined Bulgarian specimens of T. incavatum have three transverse or very rarely one longitudinal septa.
A recent study based on molecular phylogeny revealed that T. incavatum and members of genus Polyblastia with submuriform ascospores, endolithic thallus and immersed perithecia were closely related and formed a group together with members of genera Staurothele and Verrucaria (Savić et al. 2008) . Th e placement of P. dermatodes in this group was suggested by Savić and Tibell (2012) . Th is taxon must be excluded from Polyblastia when the delimitations of the group become clear. Porina lectissima (Fr.) Zahlbr.
Th allus epilithic, continuous or with fi ne cracks, ochre or pale brownish grey. Photobiont Trentepohlia. Perithecia 340-500 μm in diameter, semi-immersed, red-brown (intensely coloured when wet) to black at the apex. Involucrellum well-developed, orange to orange-red near the ostiole, K+ intense orange-red throughout. Exciple colourless to pale orange in t he upper half. Asci 8-spored, uniformly thin-walled, functionally unitunicate, with apical ring. Ascospores 20-26 × 4-6 μm, narrowly ellipsoid, 3-septate, colourless. Pycnidia 140-280 μm in diameter, orange; apex pale orange to whitish. Conidia 2.5-3.5 × 1 μm. Taxonomic notes: easily recognised by the large red-brown perithecia and 3-septate ascospores of moderate length and width.
Th elidium pertusatii (Garov.) Jatta (Figs 1-3)
Th allus epilithic, thin or up to 130 μm thick, brown to grey-brown, continuous or with fi ne cracks; upper layer undefi ned, with brownish pigment in upper most layer. Prothallus present as thin black line. Perithecia 400-620 μm in diameter, prominent, black, not covered by thallus; apex fl at or usually concave. Invo luc rel lum well-developed, 90-180 μm thick, black, appressed to exciple and extending to the base. Exciple 230-350 μm in diameter, black or pale brown, K+ olivaceous; ratio of involucrellum thickness to exciple diameter 0.39-0.56. Periphyses 36-45 μm long. Asci 70-100 × 25-40 μm, 8-spored. Ascospores 28-37 (-39) × 12-18 μm, ellipsoid, uniseptate, colourless, with perispore. Conidio mata not observed.
Specimen examined: Bulgaria, Pirin Mts, above Demyanitsa Hut, Yulen Reserve, Mt Gazey, along the river, on siliceous rocks, alt. 1900-2200 m, leg. Ö. Szatala, 03.08.1954 (BP 96051) .
Ecology and distribution: on frequently wetted and irrigated siliceous rocks in subalpine to alpine rivers. Previously known only from southeastern and southern Central Alps (Thüs and Schultz 2008) .
Taxonomic notes: Th elidium pertusatii is characterised by massive involucrellum, which can reach the base of the exciple. T. methorium (Nyl.) Hellb. diff ers only in thinner involucrellum of usually < 90 μm, and in the ratio of involucrellum thickness to exciple diameter, which is < 0.33. For more information about differences and phylogeny of these two species see Thüs and Nascimbene (2008) .
In the examined specimen the form of involucrellum depends on the presence of apical depression (see Figs 2-3) . Even parts measured thinner are always above 90 μm. Th e development of thick involucrellum is probably an adaptation to the harsh alpine environment. More studies on distribution and ecological preferences are needed. Th allus epilithic, thin or up to 140 μm thick, minutely areolate, dark brown; areoles 180-350 μm in diameter, plane to slightly convex, fertile areoles larger than sterile areoles; uppermost layer with brown pigment; black basal layer absent. Perithecia 100-170 μm in diameter, prominent or semi-immersed in the centre of areoles, black, not covered by thallus, one per areole. Involucrellum 15-35 μm thick, hemispherical or conical, appressed to exciple and reaching the base-level. Exciple colourless to pale brown. Asci not observed. Ascospores 10-12 × 7-8 μm, simple, broadly ellipsoid, colourless, without perispore. Conidiomata not observed.
Verrucaria bulgarica
Ecology and distribution: a terrestrial species growing over calcareous rocks. Reported from Bulgaria, Great Britain and the South Orkney Islands (Antarctic Ocean) (Øvstedal and Lewis Smith 2001, Orange 2013) .
Taxonomic notes: in Bulgaria Verrucaria bulgarica is known only from the type locality, and there are no more records aft er 1930. In the protologue, the thickness of thallus is given as 0.015 mm (15 μm). Such kind of thin thallus can be considered as almost absent, since the measurements show that the thickness is mostly above 100 μm, which can also explain the formation of areoles. Szatala (1930) gave the description of areoles, which means that the fresh materials were also with defi ned areoles. Reports from Great Britain and the South Orkney Islands are for thallus mainly without areoles, rarely with few cracks (Øvste dal and Lewis Smith 2001 , Smith et al. 2009 ). According to Purvis et al. (1992) areo les sometimes can be peeling, and the species may occur on quite diff erent substrates, e.g. on damp, shaded Ulmus bark. Th e observed substratum in the type is friable and unstable, which is not typical for the crustose Verrucaria due to erosion, and variation in the morphology of the thallus is also possible. Molecular studies are still not available in the terrestrial lichen-forming fungi with small spores in the genus Verrucaria.
Verrucaria bulgarica is ecologically and morphologically closely related to V. tristis (A. Massal.) Kremp. following Krzewicka (2012) . V. tristis diff ers in bigger perithecia and in the involucrellum present around the upper half of exciple. Specimen examined: Bulgaria, Black Sea coast, town of Burgas, hills near St. Anastasia Island, on siliceous rocks, leg. Ö. Szatala, 11.06.1929 (BP 34494) .
Ecology and distribution: on siliceous and non-calcareous rocks, in open, sun-exposed places. Reported from Europe, Asia and North America (Esslinger and Egan 1995 , Urbanavichus and Andreev 2010 , Krzewicka 2012 .
Taxonomic notes: the presence of involucrellum as separate structure is not observed. Servít (1954) mentioned in the description of Verrucaria umbrinula that the involucrellum merges with exciple. Th e Bulgarian specimen is identical with Servít's schematic drawing (Servít 1954: table III, fi g. 37) .
Verrucaria umbrinula is easily recognisable by the presence of small, narrowly ellipsoid ascospores, minutely areolate thallus and distribution on noncalcareous rocks. * * *
